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(54) Method of evaluating cash dispensing patterns at a self-service terminal 



(57) Cash dispensing patterns at an ATM are eval- 
uated to facilitate maintaining a cash dispenser (18) of 
the ATM with sufficient cash. The amount of cash dis- 
pensed during a particular transaction at the ATM is de- 
termined. The time at which the cash was dispensed is 
also determined. An actual dispense pattern is then de- 



termined which is based upon the amount of cash dis- 
pensed and the time at which the cash was dispensed. 
The actual dispense pattern is compared with a predict- 
ed dispense pattern stored in a memory (34). Based up- 
on the results of this comparison, a real-time signal is 
generated which is indicative of when the cash dispens- 
er (18) should be replenished. 
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Description 

The present Invention relates to self-service terminals which dispense cash, and is particularly directed to a method 
of evaluating patterns of dispensing cash at a self-service terminal to predict future cash replenishment requirements. 

A typical self-service terminal which dispenses cash, such as an automated teller machine (ATM), usually operates 
twenty-four hours per day. seven days per week. Since ATM users can withdraw cash at any time, the ATM needs to 
be stocked with sufficient cash to allow cash to be dispensed when required. A known method of determining the 
amount of cash to be stocked at a particular ATM is to use previous cash dispense totals at that ATM. For example, 
periodic cash dispense totals, such as daily or weekly cash dispense totals, may be used to predict future cash replen- 
ishment requirements at a particular ATM and, thus, the amount of cash to be stocked at that ATM. 

A disadvantage in using previous cash dispense totals to predict future cash replenishment requirements at a 
particular ATM is that the actual amount of cash being dispensed at that ATM may exceed the predicted level of cash 
dispensing. The actual amount may exceed the predicted level because of a special event, such as a sporting event 
or concert, being held in the vicinity of the ATM. As a result, the ATM may run out of cash before the next scheduled 
replenishment. If the ATM runs out of cash before the next scheduled replenishment, an emergency cash replenishment 
of the ATM needs to be made. The costs associated with carrying out an emergency cash replenishment are relatively 
higher than the costs associated with carrying out a scheduled cash replenishment of the ATM. Accordingly, extra costs 
are incurred if an emergency cash replenishment of the ATM needs to take place. Moreover, if the ATM runs out of 
cash before the next scheduled replenishment, users may go to an ATM owned by a competing financial institution, 
possibly.resulting in loss of revenue and business. 

It is an object o.f the present invention.to provide a method of evaluating the dispensing of cash at a self-service 
terminal which. enables the terminal to be operated in an efficient manner as regards cash replenishment. 

In accordance with one aspect of the present in>yention. there is provided a method of evaluating a pattern of 
dispensing cash at a self-service terminal, characterized:by the steps of: (a) monitoring a real time pattern characteristic 
associated with cash dispensed at the self-service terminal; (b) comparing the pattern characteristic of step (a) with 
preset dispense data; and (c) generating an alert sigrial independence upon the comparison of step (b). 

Preferably, the pattern characteristic of step (a) is the. amount of cash dispensed at the self-service terminal in 
relation to time. The preset dispense data Is Indicative. of what the dispense pattem for the self-service terminal may 
be for a period in the future. The alert signal in 6tep <c) is indicative'of whether or not cash has been dispensed at the 
: self-service terminal as previously predicted.. • ... 

Preferably, the alert signal is indicative of dispensed cash at the selfrservice terminal being higher than predicted by 
at least a predetermined amount, or dispensed cash: being lower than predicted by at least a predtermined amount. 
Cash dispense lower than predicted can be due to a hardware failure in the terminal which restricts dispense capability 
e.g.; dispenserfailure or display failure.. . : . 

In. accordance with another aspect of the present invention, there is provided a method of evaluating cash dis- 
pensing pattems-iat an. automated teller machine:(ATM). to facilitate maintaining a cash dispenser of the ATM with 
sufficient cash, characterized by the steps of: (a) determining the amount of cash dispensed during a particular trans- 
action at the ATM; (b) determining the time at which step (a) occurred; (c) determining an actual dispense pattern 
based upon the determinations of steps (a) and (b) ; (d) comparing the actual dispense pattern of step (c) with a 
predicted dispense pattern stored in--atmomory-; and (e) generating a real-time signal indicative of when the cash 
dispenser should be replenished based upon the results of the comparison of step (d). 

One embodiment of the present Invention will now be described by way of example with reference to the accom- 
panying drawings, in which: . . ■ ; 

Fig. 1 Is. a block diagram representation of a banking system including an automated teller machine (ATM) em- 
bodying the present invention; 
Fig. 2 is a perspective view of the ATM of Fig. 1; = .> 
Fig. 3 Is a block diagram representation of the ATM of Fig: 2; 
Fig. 4 Is a flow chart depicting a process carried out by the ATM of Figs. 1-3; 

Fig. 5 is a graph illustrating an actual dispense pattern and a predicted dispense pattern over a period of a week 
at the ATM of Figs. 1-3; and 

Fig. 6 Is a graph illustrating actual cash available and predicted cash available over a period of a week at the ATM 
of Figs. 1-3. • 

The present invention is directed to a method of evaluating cash dispensing patterns at a self-service terminal. 
The particular construction and use of the self-service terminal may vary. By way of example, a banking system 5 
including a self-service terminal 10 is Illustrated in Fig. 1. The self-service terminal 10 is in the form of an automated 
teller machine (ATM). 
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The ATM 10 communicates via a line 90 through a standard communication network 92 which, in turn, communi- 
cates via a line 94 with a remote computer 96. The remote computer 96 is typically a large scale computer located at 
a central site of a financial institution. As is known, the remote computer 96 monitors various parameters associated 
with operation of the ATM 10. . 
s Referring to Figs. 2 and 3, the ATM 10 includes a user interface 12 having a front panel. The user interface 12 

includes a card reader 14, a key pad 16, a cash dispenser 18, a CRT display 20, and a receipt printer 22. The card 
reader 14 has a card slot in the front panel of the user interface 12 through which a customer 24 can insert a user's 
identifying card 26 at the commencement ot a transaction to be conducted by the customer 24. The cash dispenser 
18 has a cash slot through which cash currency notes stored inside the ATM 10 can be delivered to the customer 24 

10 during the transaction. The receipt printer 22 has a receipt slot through which a receipt of the transaction is delivered 
to the customer 24 at termination of the transaction. 

When the customer 24 inserts the user's identifying card 26 Into the card slot of the card reader 1 4, the card reader 
reads data contained on the card. The customer 24 is then prompted on the CRT display 20 to enter a personal 
identification number (PIN) via the key pad 16. After the correct PIN is entered, menus are displayed on the display 

IS 20 to enable the customer 24 to carry out the desired transaction. After the transaction is completed, the receipt printer 
22 prints a receipt of the transaction and delivers the receipt through the slot of the receipt printer 22 to the customer 24. 

The ATM 10 also includes a controller unit 30 which communicates with components of user interface 12. The 
controller unit 30 includes a processor unit 32, and a memory unit 34 connected via bus line 36 to the processor unit 
32. The processor unit 32 receives input signals on lines 42, 44 from the card reader 1 4 and the key pad 1 6, respectively 

20 and provides output signals on lines 46, 48, 50 to the cash dispenser 18, the CRT display 20, and the receipt printer 
22, respectively, to control the amount of cash dispensed by the cash dispenser 18, the information displayed on the 
CRT display 20, and the information printed by the receipt printer 22. The processor unit 32 also communicates via 
the line 90 through the communication network 92 and the line 94 with the remote computer 96, as previously described. 
Referring to Fig. 4, a flow chart depicts a process carried out at the ATM 1 0 in accordance with the present invention. 

25 In step 100, the processor unit 32 makes a real-time determination as to whether the cash dispenser 18 has been 
instructed to dispense any cash. If the determination in step 100 is negative, the process ends. If the determination in 
step 100 is affirmative, the process proceeds to step 102 in which a determination is made as to the amount of cash 
dispensed by the cash dispenser 18. A determination is then made in step 104 as to the actual time of the day that 
cash was dispensed by the cash dispenser 18. Also, the total actual amount of cash dispensed since the last replen- 

30 ishment is determined in step 106. The actual amount of cash dispensed, the actual time the dispensing of cash 
occurred, and the total amount of cash dispensed since the last replenishment are stored in the memory unit 34. The 
information relating to the actual amount of cash dispensed includes the number of dispensed bills and the denomi- 
nation of the dispensed bills. The information relating to the actual time is obtained from a system clock of the ATM 1 0. 
The process then proceeds to step 108 in which the processor unit 32 determines an actual dispense pattern of 

35 cash dispensed by the cash dispenser 18 since the last replenishment. Aniexample ot an actual dispense pattern over 
a week period is illustrated in Fig. 5. The actual dispense pattern. Is-compared with.a predicted dispense pattern stored 
in a historical file in the memory unit 34, as shown, in step 11 0: . An ^example of a predicted dispense pattern is also 
illustrated in Fig. 5. - . Kit- ; . = 

The predicted dispense pattern isthe result of the historical cash dispense information associated with the particular 

40^ ATM 10. The predicted dispense pattern is created using actual iCash> dispense information (e.g.i the number of dis- 
pensed bills and the denomination of the dispensed bills) and.actual times of previous* transactions. The predicted 
dispense pattern shown in Fig. 5 is divided into discrete periods (i.e.; days) and shows:the expected cash amounts to 
be dispensed in each period. Although the predicted dispense pattern of Fig. 5 is divided into.days. it is contemplated 
that the predicted dispense pattern may be divided Into hours or weeks, for example. After the comparison carried out 

45 in step 110, the process proceeds to step 112 in which the historical file in the- memory unit 34 is updated with the new 
actual dispense pattern data. 

A determination is made in step 114 as to whether the actual dispense pattern obtained in step 108 corresponds 
to the predicted dispense pattern (PDP) stored in the memory unit 34. If the determination in step 114 is affirmative, 
the process ends. If the determination in step 114 Is negative, the process then proceeds to step 116 in which a de- 

so termination is made as to whether the total actual amount of 'cash which has been dispensed by the cash dispenser 
18 is higher than a predicted amount by a first predetermined value. The predicted amount and the first predetermined 
value are stored in the memory unit 34. If the determination in step 116 is affirmative, the process proceeds to step 
122 in which a flag is raised indicating that more cash needs to loaded in the cash dispenser 18 of the ATM 10 before 
the next scheduled replenishment. If the determination in step 116 is negative, the process proceeds to step 117. A 

55 determination is made in step 1 1 7 as to whether the total actual amount of cash which has been dispensed by the cash 
dispenser 18 is lower than the predicted amount by a second predetermined value. The predicted amount and the 
second predetermined value are stored in the memory unit 34. If the determination in step 1 1 7 is affirmative, the process 
proceeds to step 119 in which a flag is raised indicating that sufficient cash is available to be dispensed and that the 
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next scheduled replenishment may be postponed. If the determination in step 117 is negative, the process proceeds 
to step 118. 

In step 118, a determination is made as to whether a hardware problem related to the cash dispenser 18 exists. 
If the determination in step 118 is affirmative, the process proceeds to step 124 in which a flag is raised indicating that 
a hardware problem related to the cash dispenser 18 exists within the ATM 10. This is a possible cause of a low cash 
dispense determined in step 117. If the determination in step 118 is negative, the process proceeds directly to step 
120 in which any raised flag is sent to the remote computer 96 for further processing. 

When the remote computer 96 receives a raised flag from the controller unit 30 of the ATM 10. the computer 
provides an indication to an operator at the computer that some action is needed. Thus, the action needed may be to 
fix an existing hardware problem at the ATM, or to avoid a potential problem (i.e., the ATM 10 running out of cash 
before the next scheduled replenishment) which may occur at the ATM, or to postpone the next scheduled replenish- 
ment. The operator then takes any necessary action. The computer 96 then recalculates a new predicted dispense 
pattern which is downloaded into the memory unit 34 within the ATM 1 0 for future use. The predicted dispense pattern 
stored in the memory unit 34 is thereby updated. 

Preferably, the cash dispensing characteristics in each period will have a relationship with the cash dispensing 
characteristics in another period. An example of such relationships is illustrated below: 



PERIOD 


RELATIONSHIP 


T-3 




T-2 


= (T-3) 


T-1- . , 


.. = .(T-2)-10% 




, = (T-1)+22% 


T+1 


= (T-3)+40% 


T+2 . . 


- = (T-1)+50% 


T+3 • 


= (T+2)-33% 



If the actual dispense amounts in previpus periods' are the following: 



PERIOD 


NUMBER OF BILLS DISPENSED 


T-3 


500 


. T-2 • 


700 


T-1 


750 


T 


660 



then the predicted dispense amounts for fut6Ve periods are as follows: 



PERIOD 


PREDICTED NUMBER OF BILLS TO BE DISPENSED 


RELATIONSHIP 


T+1 


700 


= (T-3)+40% 


T+2 


1125 


= (T-1)+50% 


T+3 


750 


= (T+2)-33% 



The example above is simplified since only the total cash amount dispensed Is considered. It is expected that each 
denomination of bills will be considered in the same manner. 

A number of advantages result by evaluating cash dispensing patterns at the ATM 10 in accordance with the 
present invention. One advantage is that the chance of the cash dispenser 18 of the ATM 10 running out of cash is 
minimized. The chance is minimized because of the operator being informed in real-time of the cash condition of the 
cash dispenser 18 of the ATM 10. To better describe this advantage, a graph depicting the cash available at the ATM 
10 is shown in Fig. 6. As shown in Fig. 6, cash replenishments are scheduled to occur on Tuesday and on Friday. By 
evaluating cash dispensing patterns in accordance with the present invention as described hereinabove, a decision 
may be made to increase the amount of the cash replenishment scheduled on Friday to avoid an out of cash position 
during the weekend. Also, a decision may be made to carry out a further cash replenishment on Saturday to avoid an 
out of cash position on Sunday. Moreover, a decision may be made that there is sufficient cash in the ATM 10 on 
Tuesday to last until the next scheduled cash replenishment to take place on Friday. Accordingly, it may be decided 
that the scheduled cash replenishment on Tuesday is not needed. 
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Another advantage is that costs associated with ennergency replenishnaents are eliminated or at least minimized. 
Still another advantage is that possible loss of revenue from potential transactions not carried out at the ATM 10 is 
avoided. 



Claims 

1. A method of evaluating a pattern of dispensing cash at a self-service terminal, characterized by the steps of: (a) 
monitoring a real time pattern characteristic associated with cash dispensed at the self-service terminal; (b) com- 
paring the pattern characteristic of step (a) with preset dispense data; and (c) generating an alert signal Independ- 
ence upon the comparison of step (b). 

2. A method according to claim 1 , characterized in that the pattem characteristic of step (a) is the amount of cash 
dispensed at the self-service terminal In relation to time. 

3. A method according to claim 2, characterized in that the preset dispense data is indicative of what the dispense 
pattern for the self-service terminal is predicted to be for a period in the future. 

4. A method according to claim 3, characterized In that the alert signal is indicative of dispensed cash at the self- 
service terminal being higher than predicted by at least a predetermined amount. 

5. A method according to claims 3, characterized in that the alert signal is indicative of dispensed cash at the self- 
service terminal being lower than predicted by at least a predetermined amount. 

6. A method according to anyone of the preceding claims, characterized by the step of (d) generating a status signal 
which is indicative of a possible hardware fault restricting the dispensing of cash. 

7. A method of evaluating cash dispensing patterns at an autorriated teller machine (ATM) to facilitate maintaining a 
cash dispenser (18) of the ATM with sufficient cash, characterized by the steps of (a) determining the amount of 
cash dispensed during a particular transaction at the ATM;, (b).deternriining the time at which step (a) occurred; (c) 
determining an actual dispense pattern, based upon the^cieterminations of steps (a) and (b); (d) comparing the 
actual dispense pattern of step (c) with a predicted dispense pattern stored In a memory (34); and (e) generating 
a real-time signal indicative of when the cash dispenser (18) should be replenished based upon the results of the 
comparison of step (d). 

8. A method according to claim 7, characterized by the step of : (f) determining if a hardware fault is present restricting 
the dispensing of cash and providing a signal indicative thereof. 

9. A method according to either claim 7 or claim 8, characterized in that.step (d) .inyoryes det^rrnihing if the actual 
dispense pattern of step (c.) is either higher or lower than a predicted.amount ass6ciated.with the predicted dispense 
pattem. 
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FIG, 2 
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FIG. 4A 
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(54) 


Method of evaluating cash dispensing patterns at a self-service terminal 



(57) Cash dispensing patterns at an ATM are eval- 
uated to facilitate maintaining a cash dispenser (18) of 
the ATM with sufficient cash. The amount of cash dis- 
pensed during a particular transaction at the ATM is de- 
termined. The time at which the cash was dispensed is 
also determined. An actual dispense pattern is then de- 



termined which is based upon the amount of cash dis- 
pensed and the time at which the cash was dispensed. 
The actual dispense pattern is compared with a predict- 
ed dispense pattern stored in a memory (34). Based up- 
on the results of this comparison, a real-time signal is 
generated which is indicative of when the cash dispens- 
er (18) should be replenished. 
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